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Abstract

Abstract

Objectives

The irreversible airflow limitation characterized by chronic obstructive
pulmonary disease (COPD) causes a decrease in the oxygen supply to the brain, and
thus may result in the damages in the brain cells. The present study was designed to
investigate the damages in brain cells in rats with COPD, by using various methods
based on methods, to clarify the mechanisms underlying the physiological and
psychological changes in COPD. We expected our findings would be help for clinical
therapy of COPD.

Materials and methods

Materials: All animal research was approved by XM UniversityCommittee on
Animal Research. Every effort was made tominimize animal suffering and to reduce
the number of animals. The male Sprague Dawley (clean animals) were acquired from
the animal center of xia men university.All rats were kept in the same standard animal
room with constant temperature and lights,given enough food and water.The weight
of rats range from 230 to 280g, randomly dived to four groups,Sham control,Cs group,
Lps group,Cs+Lps group .

Methods: We used cigarette smoke and intratracheal instillation of lipo-pol
ysaccharide in rats to establish the model of rat COPD. Morris water maze (M
WM), open-field test, beam-balance test were done to see whether the behavior
changes in rat. In the end we explored the molecular mechanism of brain injur
y of COPD in further.

Results:

1) Compared with sham controls,model groups had lower weight (p<0.01);
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enhanced FEV50/FVC,FRC,Cchord, TLC,Te(p<0.01); rats in model groups lung
infected by HE staining, indicates that our COPD rat model mimic the clinical
situations with pathological changes to the COPD patients and can be taken as an
effective animal model for COPD research.

2) Compared with sham controls,In the MWM task,the spatial memory impaired :
the crossing time of Cs group is significantly lower (P<0.05) ; % of time in the
first quadrant of Cs group,as well as Lps group,is significantly lower than sham
controls (P<0.05) . In the open-field test: the Cs group became active than sham
controls,However, Lps group and Cs+Lps group behaved inactive.In the

beam-balance test,compared with sham control, the time of Lps rats spent on
crossing the beam is significantly longer (P<0.01) .

3) Compared with sham controls, our targeted-biomarkers including the specific brain
protein, inflammation cytokine, hypoxia inducible factor,model groups (other
three groups) had significantly changes.

Conclusion

The rat model of COPD was tested usefully. We found that compared with sham
control, our model groups had cognitive impairment especial in the spatial memory;
mood changes such as anxiety(Cs group ) or depression(Lps and Cs+Lps group ),
worse balance ability. The proteins we chosen done damage to brain injury may
explain the mechanism of brain injury, ideal candidate will be chosen in further
research, providing evidence for clinical rapid diagnosis of COPD

Key words: hypoxia, inflammation; cigarette smoke; biomarker; COPD
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B—F XHLRid

1.1 1M EMARR (COPD) RMRIAR

1811 BH ZE PE %55 (chronic obstructive pulmonary disease, COPD) J& —f i
Z R RHE RIS MR R G, SRZIRA ST, @ BT RE,. £
55 R A T UL ) B R AR I i O ST . FEVE T, sema RIS 45
NI 10-15%, HE 40 2 UL R AR COPD &R ik 8.2%, fEFEHIE
YEgORHER T, FAESR T 25 4 A7, fERAZE 1 AL (Bourdin et al., 2009; Barnes
et al., 2010) o fEARK 15 EH, COPD ¥4 25 — REGLHR A TLRER &
. (Rt FEREA, HIET R 2020 FFrf e LRI 3 A, XEONEER &
HXURAE T 3 AN W R B R AR A T 5 246 H(Balasubramanian et al.,  2006).
COPD B N %, Wasbaesm, HiTHESGHATER R, ™8 i) B ik
i FEAI A= 9 57 5, COPD £ 35 Tk PR R 7 4L AR 5 3k AN A B0K % 11 f Fe £ f
TR K. RIS COPD #EA 90 RS « B HER T, 56 Buh )T £ E

Huj, COPD WM. KIWHLEL. vayr Ay B AR 2] Tz M7, 1&
PubMed ##i# i B AR 4R £ 10000 55 IAH A 7818 SR * (Hung et al., 2009).
COPD AMH 2 i, 1 HL T 5124 S A R RN T4, B 78K I COPD
A B PRI B RSEE COPD Y i AT 5 FIAE T2 38 [ A v i & B 1) S S A
[Al0t, COPD sk R AR WA E] 7)1z I E M (Kaptein et al., 2009), HHXFHZ
ROUERF AR I — A AR 52 BR AT 51 RS B ik ifn S R g
%, dEm gl EmAtEA L. SHEHABEAR, MHNR—EHLTIHERIRE,
R G NAREAE] 2%, (HARARE G2 S AR 25%, MR 5O
HMLEE ) 15%. DRGS0 SRR LU . COPD HI T AN AT iR S 32 R
&R K g A, RA S SEUNA . thAh, IR COPD
B Y RGMERAE MR T #4815 (Finkelstein et al., 2010). FHISHF 7 KL,
COPD 3 1A 2 Mt WA §E /145 % (Norwood et al., 2007; Schneider et al.,
2010) A1 ™ B (] BEAR [ A5 (Mathur et al., 1999), FLAEA AR F1/Ek A FEE L4

1



237

40%, G T IUE R MR AN E 18 4 5 Wi (Lomas et al., 2008; Victor et al.,
2012). Hung 8 3d%F 4150 44 2 4 N RFEAR (H A 12% 84 COPDOH 5T Fl Kaptein
XTid 25 50 4E N COPD AT Mt 5t Bk #E4T [ A 73 7 (Schneider et al., 2010)
)RR, COPD HRMEA REUNALFH T BENH W EERIZE TR, HS50W
T ARG, A COPD ™ EAL bR EEEIE, TR AR B R A&
(Victor et al., 2012). [Flt, COPD HHXFHZE 22 Fus A% (A U PRAl i 17 7™ E
FREE . IR AR 1 1 T0UG HA R S T o o EE P TR M 42 R
ARG P R S B R AR O S COPD KB ). FRAT TR 700 R COPD
RS2 S e SR R AR IO R . AR C ST AT BT COPD HAK I
R ALK . COPD Ji I BRI TG HOVEAl, SRR S G A 2 BE AR 109A
TSR, BREGRRMIET R, WREST 7.
1.2 COPD iR E

COPD FHEZ —RSIMZIR, RFATIERIE, DR T HUNHR AL . K
SRR 31 25 5 52 Bl ok L SR B R S, K] bk i O 5 2% 52 B AT SR I 5%
M, $EAh, COPD i NFEBE A SHPE R4 4E, FIRES SEUMBIMZ 11 (Barnes,
20100 K463 15 1) == B PRy 0F A & A2 PR 22 R B (Borson et al., 2010;
Ortapamuk et al., 2006; Shim et al., 2001; Sicard et al., 2005; Sinha etal., 2009)
FEEFE (Barnes etal., 2010; Dodd etal., 2010) FIZEFEZfIHES (Barnes et al.,
2010 o[RS K #E4 3 (Shim et al., 2001) A KA 41K (Ashburner et al.
2007; Kumar et al., 2008; Von et al., 2005; Zhang et al., 2010) J7[fi FIREA HRiE .
COPD GL45LA LT ERHE, HHULHERT COPD i AR5z 245455 . COPD 1)
SN H RTIEA B, AR E ZAR KA. RIE. BJEXT COPD K2 .
MR RAE WRHS 51 S COPD B 453 497 i3k iy i 48 FoAH BiAT A2
1. 2.1 {RE S coPD K4

H LR T 4 A ER S R4 (continuous hypoxia, CH) A B PEAR A
(intermittent hypoxia, TH). RPEEPEARAEH W T2 B B (4 T o R IR SR B A
#ErR, T COPD PRIAN W 38 (14 3t BHL2E A1 7T DA b LA RF S P AR A

R B EAR IR ST b 2 5| A AN @ R . — Ok, 225 il <
SN, ALMERIE 2E, HUAIR X SR SR O R (0D s AR

2
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[K1fE 77 (Mazumdar et al., 2009; Majmundar et al., 2010; Papandreou et al., 2006 ;
Webster etal., 2003) o SRTTIXLEFMENLH] IF A — & GEWE S WA AR R Gont
AT R, Rl S KR B CEI . O TE MK, RN
JE FLI S5 R PE T B R FIAR AR A o DK G S 25 F1 455 A0 A8 A A2 X = 4 L 725 1 4%
(R E 28 . 2 B RO 93 B B A R R AE AR AU PR B T = 8, K 1) B 4 L A ) 2%
HEEEWIN (Boero etal., 1999; Harik etal., 1999; Mironov etal., 1994) . X
i 35 4 10 T S A AT AR BT ) ARG S B R Wb ) 1 o 91 a4 8 6 i 1) % 02
(Harik etal., 1994) , H@INACHIH & M3 E (Harik etal., 1995) , 4tz
FALEEEYE (LaManna etal., 1996) o £ KBRS B i = i 22 J5 X L AL B
DIRAEE S

TX B 2R R SRS 0 A3 AL A AR At A — A O 1 I B IR S, an L
FRE, 15 B AE KR (Vascular endothelial growth factor, VEGF) (Semenza. ,
2001), HiEMEEIZEA (GLUT-1) , MR oy T IR . IX SRR i
W IL R AR5 A b HIF-1o A Red0E HAREE R . HIF-1 & 7 i =%
A B e S IR0 & HIF-1o0 A HIF-18 /N IE3E . HIF-1B & HAh LA R 1Y
—NRIEZRWA S, BIEHS R FREARIL, SR HIF-1a % T HIF-1 2R,
BRI AR TR % . HIF-1a 7EH A T 02 & — & BB R S R AT
EREIRS FHasERiA (Kaelin etal., 2008; Kaelin et al., 2008; Lendahl et al.,
2009; Majmundar et al., 2010) . 78R ILEMG A S PIHIIGZH 2 HIF-1 () H 1
R ZRIA B, W1 VEGF Al GLUT-1 (Kuo etal., 1999) .

FEfALC E T VEGF J2& HIF-1 a [f) i EE K FEE (Bernaudin et al., 2002;
Caietal., 2003) . Cha’ vez %5 (2000) B IKTE NS 1 A= K BRI i i 2H 21 HhiE
5 HIF-1a £I& L. BEJG McLaren 25(2006)7E % L 1R B L fr Ao 4 2 b 4
L7 HIF-1 a F1 VEGF E&HKIAM L. Bianciardi 22N\ (2006) 718 KA
PSSR R I HIF-1 o FRse e i gy, WA, 528 %E Eif. Trollmann %5
N (2007) FEFTAE/DN R SR RERR ORI, 4L Z3% HIF-1 o M1 VEGF Ri& K]
i, Wang %5 (2009) 38k 3708 P R ERCHEAR A K SR ZYIE R HIF-1 o 7R/
HLKIL B YusE (2011) I8 XU 252 fkR i K SRR IE B HIF-1 o £E%
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YRR D CAl XRIE B, Victor 25 (2012) 7E COPD % A3 &k
I VEGF ik Fif.

BT (A ARIE 15K B COPD 9 A\ i WL B 48 /2 B AR A 51 2 R IR ( Zhang et
al., 2012) , FRELHAREIREAE COPD i A I EUAE 2 RIE TR 236 0
1.2.2 COPD fPEREERE

COPD f}:hfi 4= G VE R G RAEMIPIHE (Agusti et al., 2003; Barnes et al., 2010
Schunemann et al., 2002) , {H COPD &4 &1 2 4t S E B IR IFIEA AR IE
2. UEW] COPD J& 4 B R G0 ST MEHE KR 28 RE A0 A N1 2K~ 1) 7 e
X AEAF NATTXS SERE 1R AE BRI 5~ 7K 1 5088 0 e AT (8 AR A A 2K 1
FRSGHE I 7877 A T R ORI DR

it 06 A7 2 SORE PR IC A ) TR AT COPD BUE R IRE ). IRZ WAL
A B JR 48 JONE R T it 126 20> AR IR . Gan 5% (2004) GBI
AR AR C-2kEEE (CRP) , RARIEMAIE T (F4EEAE, A4,
IR IRFER ¥« (TNF-a ). ANE 6 (JL-6) MENEK 8 (IL-8) ) 4T /KF
e, HAE COPD ZET-HIFEFE K. Victor £ (2007)HF 5% 1. 2% F 3L i 4 @ B (A
(MMP-9) , TNF-a, IL-8, fidHf-EmEdn kil #x-1 (GMSF) % 30 Z &
A B E IR BT I3 AW . Breyer Z5(2012)3E £ 1 JRE K Fhric &k B A
(CRP) . £F4EE . TNFa ., Lomas %5 (2008) @it il COPD i AR5t HE 41
i CC-16 & MK B RS BLIN A CC-16 RAERH TRl e & COPD A &R
5L/

#£ COPD i A, M3 A i) 208 X A i AR I R 72 5 IR K 2
KA RBAFEA M AR IC Y . Gan 55(2004)i8 14501 COPD i A 25—
FOHI eIl 25 B (FVC) , B KMo & (TL) XSS fE e bn Al R 48 4008 AR
1e¥): CRP. ZF4EE AR, MEYIH. TNF-a . IL-6 Al IL-8 (&8, SRER
IThREHEFR 5 42 B 1 R G RREARIC ) & 5 2 FAHDE, BI20 AGThREREARAS, &
RER P8 #38. 2a W Re RSB FEE, RO M RN, S5
HREIUILAZIRE e, B, A (Agusti et al,, 2005) . &HVERS
RAE ) HEAREEA COPD 8 N K RIS BEAH R . A BT FEUER] COPD J AL
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